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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
present application. 

Listing of Claims: 

Claim 1 (withdrawn): A method for etching a silicon substrate, comprising: 

forming an etching mask on a silicon substrate surface; and 

performing an etching step for forming a predetermined structured surface by 
dry etching said silicon substrate surface, wherein 

said etching step comprises repeating in sequence: 

advancing said dry etching primarily at an etching ground using an 

etching gas and a protective film forming gas; 

forming a protective film using said protective film forming gas on a 

structured surface formed by said dry etching; and 

removing said protective film formed on said etching ground. 

Claim 2 (withdrawn): A method for etching a silicon substrate according to 
claim 1 wherein a small amount of said protective film forming gas is supplied during 
advancing the dry etching and a large amount of said protective film forming gas is 
supplied in forming said protective film. 

Claim 3 (withdrawn): A method for etching a silicon substrate according to 
claim 1, wherein a bias voltage is provided by applying electrical power to said 
silicon substrate during advancing the dry etching and removing said protective film 
or during removing said protective film. 
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Claim 4 (withdrawn): A method for etching a silicon substrate according to 
claim 1, wherein a reactive gas is used for said etching gas. 

Claim 5 (withdrawn): A method for etching a silicon substrate, comprising 
repeating in sequence: 

forming an etching mask on a silicon substrate surface; and 

performing an etching step for forming a predetermined structured surface by 
dry etching said silicon substrate surface through an opening in said etching mask 
using an etching gas converted to plasma via high-frequency electrical power, 
wherein 

said etching step comprises repeating in sequence: 

advancing primarily dry etching of an etching ground using an etching 

gas and a protective film forming gas; and 

forming a protective film primarily on a structured surface perpendicular 

to said etching ground using an etching gas and a protective film forming gas. 

Claim 6 (withdrawn): A method for etching a silicon substrate according to 
claim 5, wherein a small amount of said protective film forming gas is supplied during 
advancing the dry etching and a large amount of said protective film forming gas is 
supplied in forming the protective film. 

Claim 7 (withdrawn): A method for etching a silicon substrate according to 
claim 5, wherein a bias potential is provided by continuously applying electrical 
power to said silicon substrate during said etching step. 
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Claim 8 (withdrawn): A method for etching a silicon substrate according to 
claim 7, wherein electrical power applied to said silicon substrate is set high during 
advancing the dry etching and is set low during forming the protective film. 

Claim 9 (withdrawn): A method for etching a silicon substrate according to 
claim 5, wherein a reactive gas is used for said etching gas. 

Claim 10 (withdrawn): A method for etching a silicon substrate, comprising 
repeating in sequence: 

forming an etching mask on a silicon substrate surface; and 

performing an etching step for forming a predetermined structured surface by 
dry etching said silicon substrate surface through an opening in said etching mask 
using an etching gas converted to plasma via high-frequency electrical power, 
wherein 

said etching step comprises repeatedly performing in sequence: 

providing a bias voltage by continuously applying electrical power to said 
silicon substrate during said etching step, 

advancing primarily dry etching of an etching ground using an etching gas and 
a protective film forming gas; and 

forming a protective film primarily on a structured surface perpendicular to 
said etching ground using an etching gas and a protective film forming gas. 

Claim 11 (withdrawn): A method for etching a silicon substrate according to 
claim 10, wherein a small amount of said protective film forming gas is supplied 
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during advancing the dry etching and a large amount of said protective film forming 
gas is supplied in forming the protective film. 

Claim 12 (withdrawn): A method for etching a silicon substrate according to 
claim 10, wherein electrical power applied to said silicon substrate is set high during 
advancing the dry etching and is set low during forming the protective film. 

Claim 13 (withdrawn): A method for etching a silicon substrate according to 
claim 10, wherein a reactive gas is used for said etching gas. 

Claim 14 (withdrawn): A method for etching a silicon substrate according to 
claim 13, wherein 

an etching gas and a protective film forming gas converted to plasma are 
used; and 

said high-frequency electrical power used when generating plasma is set high 
during advancing the dry etching and set low during forming the protective film. 

Claim 15 (currently amended): A device for etching a silicon substrate , the 
device comprising: 

an etching chamber for housing a silicon substrates s e rving as an i tem to be 
etched; 

a base on which the substrates are loaded, the base disposed be l ow in a 
bottom location inside said etching chamber and on wh i ch sa i d s ili con substrate i s 
mounted ; 

means for supp l y i ng an etch i ng gas to sa i d etch i ng chamber a gas-supply unit 
including etching and protective-film-forming gas cylinders and mass-flow controllers, 

-8- 



App. No. 10/812,747 

Amendment dated October 10, 2006 

Reply to Office action of May 8, 2006 



said gas-supply unit connected to the etching chamber via gas-supply lines with said 
mass-flow controllers intervening ; 

means for supp l y i ng a prot e ct i ve f il m form i ng gas to sa i d e tch i ng chamber; 

moans for reduc i ng pressure in a pressure-reduction unit connected to said 
etching chamber via an exhaust line ; 

means for g e nerat i ng a plasma -generating unit [[,]] including a coil disposed 
at an along the outer p e r i m e t e r periphery of sa i d e tch i ng chamb e r and opposing said 
etching chamber, wh e re i n and a first RF power supply for applying high-frequency 
e l ectr i ca l power i s app li ed to said coil, aad- thereby to convert into plasma the etching 
gas and the protective z film z forming gas supplied into said etching chamber afe by 
said gas-supply unit converted to p l asma ; 

m e ans for app l y i ng a second RF power supply for applying high-frequency 
el e ctr i ca l bas e power to said base; 

moans for a gas flow controller connected to said mass-flow controllers in said 
gas-supply unit, said gas flow controller configured to controlling]] said mass-flow 
controllers so that said gas-supply unit delivers gas f l ow of sa i d the etching gas into 
said etching chamber at an intermittent flow obeying a predetermined rectangular 
waveform varying between zero and a predetermined value, and delivers ea\4 the 
protective~film z forming gas supp li ed Into said etching chamber at a continuous flow 
by said e tch i ng gas supp l y i ng m e ans and said prot e ctiv e f il m form i ng gas supp l y i ng 
m e ans ; 
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a coil-power controller m e ans for controlling e l ectr i ca l co il the power applied 
bv said first RF power supply to said coil in said plasma generating m e ans unit ; and 

a base-power controller m e ans for controlling ele ctr i ca l the power applied by 
said second RF power supply to said base by sa i d h i gh froquoncy o l octr i ca l base 
pow e r app l y i ng m e ans; wh e r e in 

sa i d gas f l ow contro lli ng means i s formed so that sa i d prot e ct i v e f il m form i ng 
gas i s cont i nuous l y supp lie d to sa i d e tching chamber and sa i d e tch i ng gas i s 
i nt e rm i tt e nt l y supp lie d to sa i d e tch i ng gas . 

Claim 16 (currently amended): A silicon-substrate etching device for etch i ng 
a s ili con substrat e according to claim 15, wherein said gas flow controlle r i ng m e ans 
supp l i e s a l arge amount is further configured to increase the volume of said- the 
protective^filmjbrming gas that said gas flow controller delivers to sa i d e tch i ng 
chamb e r when said intermittent flow at which said gas flow controller delivers sate 
the etching gas is not be i ng suppl i ed zero, and a sma ll amount to decrease the 
volume of said protective film forming gas that said gas flow controller delivers te 
sa i d etch i ng chamb e r when said intermittent flow at which said gas flow controller 
delivers sate the etching gas is b ei ng supp lie d goes to the predetermined value . 

Claim 17 (currently amended): A silicon-substrate etching device for e tch i ng 
a s ili con substrate according to claim 15, wherein said o l octr i ca l base z power 
controlle r i ng m e ans is configured to control said second RF power supply to vary 
periodically changes said the ele ctr i ca l power said second RF power supply 
applies[[d]] to said base, so that said second RF power supply applies[[ying]] lower 
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electr i cal power to said base when said intermittent flow at which said gas flow 
controller delivers sa\d the etching gas is not b ei ng suppl ie d zero, and applies[[ying]] 
higher e l ectr i ca l power to said base when said intermittent flow at which said gas 
flow controller delivers said- the etching gas i s be i ng supp li ed goes to the 
predetermined value . 

Claim 18 (currently amended): A silicon-substrate etching device for etch i ng 
a s ili con substrat e according to claim 15, wherein said ele ctr i ca l coil-power 
controlle r i ng means is configured to control said first RF power supply to vary 
periodically changes the power said first RF power supply applies[[d]] to said coil, so 
that said first RF power supply applies[[ying]] lower ele ctr i ca l power to said coil when 
said intermittent flow at which said gas flow controller delivers said- the etching gas is 
not b ei ng supp lie d zero, and applies[[ying]] higher ele ctr i ca l power when said 
intermittent flow at which said gas flow controller delivers saM the etching gas \$ 
be i ng suppl i ed goes to the predetermined value . 

Claim 19 (currently amended): A device for etching etch i ng a silicon 
substrate , the device comprising: 

an etching chamber for housing a silicon substrates s e rving as an i t e m to be 
etched; 

a base on which the substrates are loaded, the base disposed be l ow in a 
bottom location inside said etching chamber and on wh i ch sa i d s ili con substrat e is 
mounted; 
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means for supp l y i ng an etch i ng gas to sa i d etch i ng chamber a gas-supplv unit 
including etching and protective-film-forming gas cylinders and mass-flow controllers, 
said gas-supply unit connected to the etching chamber via gas-supply lines with said 
mass-flow controllers intervening ; 

m e ans for supp l y i ng a prot e ct i ve f il m form i ng gas to sa i d e tch i ng chamb e r; 

means for reduc i ng pressure i n a pressure-reduction unit connected to said 
etching chamber via an exhaust line : 

means for g e nerat i ng a plasma -generating unit rMl including a coil disposed at 
aft along the outer por i motor periphery of sa i d etch i ng chamber and opposing said 
etching chamber, wh e r ei n and a first RF power supply for applying high-frequency 
e l ectr i ca l power i s app li ed to said coil, aed- thereby to convert into plasma the etching 
gas and the protective^! m^forming gas supplied into said etching chamber afe by 
said gas-supplv unit convert e d to p l asma ; 

moans for app l y i ng a second RF power supply for applying high-frequency 
e l e ctr i ca l bas e power to said base; 

means for a gas flow controller connected to said mass-flow controllers in said 
gas-supplv unit, said gas flow control means configured to controlling]] said mass- 
flow controllers so that said gas-supplv unit delivers gas flow of sa i d the etching gas 
into said etching chamber at a volume-variant flow obeying a first predetermined 
rectangular waveform, and delivers sate the protective^ilmjbrming gas supp lie d into 
said etching chamber at a volume-variant flow [[by]] obeying a second 
predetermined rectangular waveform whose phase is the inverse of that of said first 
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predetermined rectangular waveform sa i d etch i ng gas supp l y i ng means and sa i d 
prot e ct i v e f i lm form i ng gas supp l y i ng m e ans ; 

a coil-power controller m e ans for controlling e l e ctr i ca l co il the power applied 
bv said first RF power supply to said coil in said plasma generating moans unit ; and 

a base-power controller m e ans f or controlling ele ctr i ca l the power applied by 
said second RF power supply to said base by sa i d h i gh frequency e l ectrica l base 
pow e r app l y i ng m e ans; wh e r e in 

said gas f l ow contro lli ng means i s form e d so that sa i d etch i ng gas and said 
protoct i vo f il m form i ng gas aro cont i nuous l y supp li ed to sa i d etch i ng chamber wh il o 
flows th e r e of ar e p e r i odica ll y chang e d, w i th sa i d f l ows b ei ng contro lle d so that 
phases thereof are oppos i te of each other . 

Claim 20 (currently amended): A silicon-substrate etching device for e tch i ng 
a s ili con substrat e according to claim 19, wherein said e l ectr i ca l base z power 
controlle r i ng moans is configured to control said second RF power supply to vary 
periodically chang e s the ele ctr i ca l power said second RF power supply appliesHdll to 
said base, so that said second RF power supply applies[[ying]] lower e l ectr i ca l power 
to said base wh e n a sma ll amount of during the troughs in the first predetermined 
rectangular waveform, as characterizing said volume-variant flow at which said gas 
flow controller delivers said- the etching gas.,, i s be i ng supp li ed and applies ITvingn 
higher ele ctr i ca l power to said base wh e n a l arg e amount of sa i d etch i ng gas i s 
be i ng supp li ed during the peaks in the first predetermined rectangular waveform . 
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Claim 21 (currently amended): A[[n]] silicon-substrate etching device fef 
e tch i ng a si li con substrat e according to claim 19, wherein said el ectr i ca l coil-power 
controlle r i ng m e ans is configured to control said first RF power supply to vary 
periodically changes the o l octr i ca l power said first RF power supply applies[[d]] to 
said coil, so that said first RF power supply applies[[ying]] lower electrical power 
when a sma ll amount of during the troughs in the first predetermined rectangular 
waveform, as characterizing said volume-variant flow at which said gas flow 
controller delivers s a4d- the etching gas,, i s b ei ng supp li ed and applies[[ying]] [[a]] 
higher o l octr i ca l power to said coil whon a l argo amount of sa i d etch i ng gas i s bo i ng 
supp l i e d during the peaks in the first predetermined rectangular waveform . 

Claim 22 (currently amended): A device for etching a silicon substrate , the 
device comprising: 

an etching chamber for housing a silicon substrates s e rv i ng as an i t e m to be 
etched; 

a base on which the substrates are loaded, the base disposed b e low in a 
bottom location inside said etching chamber and on wh i ch sa i d s ili con substrat e is 
mount e d ; 

means for supp l y i ng an etch i ng gas to sa i d e tching chamb e r a gas-supply unit 
including etching and protective-film-forming gas cylinders and mass-flow controllers, 
said gas-supplv unit connected to the etching chamber via gas-supply lines with said 
mass-flow controllers intervening ; 

m e ans for supp l y i ng a protoct i vo f il m form i ng gas to sa i d etch i ng chamber; 
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means for reduc i ng pressure i n a pressure-reduction unit connected to said 
etching chamber via an exhaust line : 

means for g e nerat i ng a plasma -generating unit riMl including a coil disposed at 
aft along the outer por i motor periphery of sa i d etch i ng chamber and opposing said 
etching chamber, wh e r ei n and a first RF power supply for applying high-frequency 
e l ectr i cal power i s app li ed to said coil, aftd- thereby to convert into plasma the etching 
gas and the protective^! m^forming gas supplied into said etching chamber afe by 
said gas-supplv unit convert e d to p l asma ; 

moans for app l y i ng a second RF power supply for applying high-frequency 
e l e ctr i ca l bas e power to said base; 

means for a gas flow controller connected to said mass-flow controllers in said 
gas-supplv unit, said gas flow controller configured to controlling]] said mass-flow 
controllers so that said gas-supplv unit delivers gas f l ow of sa i d the etching gas into 
said etching chamber at a first predetermined flow, and delivers sate the protective- 
filnvforming gas supp lie d into said etching chamber at a second predetermined flow 
by said etch i ng gas supp l y i ng means and said protectiv e f il m form i ng gas supp l y i ng 
m e ans ; 

a coil-power controller m e ans for controlling ele ctr i ca l co il power applied by 
said first RF power supply to said coil in said plasma generating moans unit ; and 

a base-power controller m e ans for configured to controlling]] said second RF 
power supply to vary periodically the e l ectr i ca l base power said second RF power 
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supply applies[[d]] to said base by sa i d h i gh fr e quency e l ectr i ca l base power 
app l y i ng m e ans; wh e r ei n 

said el ectrica l bas e power contro lli ng m e ans i s form e d so that sa i d e le ctr i ca l 
powor app li ed to sa i d baso i s per i od i ca ll y changed . 

Claim 23 (currently amended): A silicon-substrate etching device for e tch i ng 
a s ili con substrate according to claim 22, wherein said coil-power controller meafts 
for contro lli ng e le ctr i ca l co il pow e r is configured to control said first RF power supply 
to vary periodically chang e s sa i d e l ectr i ca l the power said first RF power supply 
applies[[d]] to said coil. 

Claim 24 (currently amended): A device for etching a silicon substrate , the 
device comprising: 

an etching chamber for housing [[a]] silicon substrates s e rv i ng as an i t e m to 
be etched; 

a base on which the substrates are loaded, the base disposed bolow in a 
bottom location inside said etching chamber and on wh i ch sa i d s ili con substrat e i s 
mounted ; 

m e ans for supp l y i ng an e tch i ng gas to sa i d e tch i ng chamb e r a gas-supplv unit 
including etching and protective-film-forming gas cylinders and mass-flow controllers, 
said gas-supplv unit connected to the etching chamber via gas-supplv lines with said 
mass-flow controllers intervening ; 

means for supp l y i ng a protect i ve f il m form i ng gas to sa i d etch i ng chamber; 
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means for reduc i ng pressure i n a pressure-reduction unit connected to said 
etching chamber via an exhaust line : 

means for g e nerat i ng a plasma -generating unit rr,ll including a coil disposed at 
aft along the outer por i motor periphery of sa i d etch i ng chamber and opposing said 
etching chamber, wh e r ei n and a first RF power supply for applying high-frequency 
e l ectr i cal power i s app li ed to said coil, aftd- thereby to convert into plasma the etching 
gas and the protective^! m^forming gas supplied into said etching chamber afe by 
said gas-supplv unit convert e d to p l asma ; 

moans for app l y i ng a second RF power supply for applying high-frequency 
e l e ctr i ca l bas e power to said base; 

means for a gas flow controller connected to said mass-flow controllers in said 
gas-supplv unit, said gas flow controller configured to controlling]] said mass-flow 
controllers so that said gas-supplv unit delivers gas f l ow of sa i d the etching gas into 
said etching chamber at a first predetermined flow, and delivers sate the protective- 
filnvforming gas supp lie d into said etching chamber at a second predetermined flow 
by said etch i ng gas supp l y i ng means and said protectiv e f il m form i ng gas supp l y i ng 
m e ans ; 

a coil-power controller m e ans for configured to controlling]] said first RF 
power supply to vary periodically the o l octr i ca l co il power said first RF power supply 
applies[[d]] to said coil in said plasma generating m e ans unit; and 
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a base-power controller means for controlling electrical power applied bv said 
second RF power supply to said base by sa i d h i gh fr e quency ele ctr i ca l bas e pow e r 
app l ying means; wh e r ei n 

said o l octrica l co il powor contro lli ng moans i s formod so that o l octr i ca l power 
app lie d to sa i d co il i s p e r i od i ca ll y changed . 
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